Differential and selective antagonism of the slow-inhibitory postsynaptic potential and slow-excitatory postsynaptic potential by gallamine and pirenzepine in the superior cervical ganglion of the rabbit.
Two cholinergic antagonists, gallamine and pirenzepine, agents that have been shown to bind selectively to different subpopulations of the muscarinic receptor, were found to antagonize selectively and differentially the amplitudes of the slow-inhibitory and slow-excitatory postsynaptic potentials in the superior cervical ganglion of the rabbit. Incubation of ganglia with gallamine resulted in a concentration-dependent suppression of the slow-inhibitory postsynaptic potential. The pharmacological action of gallamine was highly specific. At concentrations which reduced the amplitude of the slow-inhibitory postsynaptic potential by as much as 70-90%, there was no reduction of the amplitudes of the muscarinic slow-excitatory postsynaptic potential, the nicotinic fast-excitatory postsynaptic potential, noncholinergic slow-slow-excitatory postsynaptic potential, or post-stimulus hyperpolarizing afterpotentials. The amplitude of the slow-excitatory postsynaptic potential was actually facilitated in the presence of gallamine, presumably as a result of suppression of the overlapping slow-inhibitory postsynaptic potential. In contrast to the action of gallamine, pirenzepine produced a selective suppression of the amplitude of the slow-excitatory postsynaptic potential. Pirenzepine had very little influence on the amplitude of the slow-inhibitory postsynaptic potential at concentrations sufficient to reduce the amplitude of the slow-excitatory postsynaptic potential by as much as 50%, and had no effect on the amplitudes of the nicotinic fast-excitatory postsynaptic potential or noncholinergic slow-slow-excitatory postsynaptic potential. The evidence presented suggests that multiple muscarinic recognition sites, previously identified by studies of the affinities of pharmacological agents for the muscarinic receptor, may actually be involved in synaptic transmission and functionally coupled to cellular effector mechanisms.